Intracellular recordings from neurons of the arcuate nucleus in superfused explants of rat hypothalamus.
The membrane properties of arcuate nucleus (ARN) neurons and their connections with extranuclear regions were examined in vitro, using intracellular recordings obtained in superfused explants of rat hypothalamus. Current-clamp analysis revealed that the electroresponsive properties of a large proportion of ARN neurons are influenced by the expression of various forms of low threshold rectification. When the initial membrane potential of a neuron was maintained negative to -70 mV, depolarizing current injection could precipitate an immediate bursting response, due to the activation of a low-threshold spike, or delay firing as a result of transient outward rectification. These properties represent a means by which changes in membrane potential may modulate the responsiveness of ARN neurons to synaptic input. Indeed, electrical stimulation revealed that in addition to efferent projections to the supraoptic nucleus, medial preoptic area, or neurointermediate pituitary, subgroups of ARN neurons may receive a reciprocal, or collateral innervation from each of these areas. This functional diversity of intrinsic and synaptic mechanisms provides ARN neurons with a high capacity for the complex local processing of afferent information.